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Abstract of JP2001 024502 

PROBLEM TO BE SOLVED: To obtain a level shifter 
capable of greatly shifting a signal level and having a wide 
margin. 

SOLUTION: In the voltage level shifter provided with a first 
conduction 1st to 4th transistors(TRs) M1 to M4, the 1st and 
2nd TRs M1, M2 are connected in series between 1st and 
2nd power supply inputs, the control electrode of the 2nd TR 
M2 is connected to a 1st input IN for directly receiving an 
input signal, the 3rd and 4th TRs M3, M4 are connected in 
series between the 1st and 2nd power supply inputs, the 
control electrode of the 4th TR M4 is connected to a 2nd 
input IN for receiving a complementary input signal, the 
control electrode of the 1st TR M1 is connected to the output 
electrode of the 3rd TR M3 and the common electrode of the 
4th TR M4, and the control electrode of the 3rd TR M3 is 
connected to the output electrode of the 1st TR M1 and the 
common electrode of the 2nd TR M2. 
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SrfittTV**. h^yv'y.^Ml&il/'lvmi. A7J I 
N J; ffi^j y - H A i: £ KJg l <y) y - x y * u «7 £ 
Sj£-T-5>. h7y^x?M3;ioJ;tttvi4l2. fflfflA* I 

I NfcitfffiTjy-KBfcfc tCS2<0V-X7tD7 

[00 4 6] ii»y-X7tD7^y\''f Txms. 
S-FBfrbhyyiSXfMlcoy-hltZ&teZ 

ti. as 2 co'v— x7*D7M7)/\Mr^iffi± N y— h 

Afrt~> by>z/X$M30)y—blZ&%ai$tl%>„ 

x. >UTxnm&. mmtcx-tim^z^iv^y v 

[0047] A73 1 mzw&ztiz> A^m-ww mm 
v^vx-hK), atj i i nnmmxtimntfn-mms 

sOVX-hhlfrk. by>iSx?M2£ffitl&nmZ. b 

y>isx?M4Ztiztiz>mm.tttm-&t. 'j?%<%-i 

X^&. 7-KA(7)«E(i, V-xya-aywil&JiTf 
M2c0k^7M»(:J:otl#L > ZcoztlzX 

Yy>itx?M3coy-b&£xfv-x(r>mzm& 

yyX?M3A'5 t iO^V^^^T', y-KBcO« 

y-HAtj«fcUfB(Dmffjg<i*<. A73«EE<7)ffiilct 
Ofc^tefc:**. IBRtett. y-HAtJit^BcoiE^ 

#g7J«±. h5yi/x^M2i>J:tJfM4co|g»tl73J: 0 1 
[0048)17^1/^7^11 06T'^t^ 



A77S5rfili.TV>SA>\ iilSfsAMPtiCMOS^ yrf 

Jt P M h 5 > ? M 5 i tX N m b y > ! J X ? M 6 i 
ffiZX^Z. byyiSX7M5*>£V ; M6Cr>bl"( V 

taij^ovTiztm^tixa"). by> : Jx?m 

5HJ:X/M6(Dy~blt. byy=Jx^M3cribU^ y 
teXX/by y : SX?M4cr>V-Xl l Zi§l:MZtlX\^. 
[0049] W<jl>is7?0)xv<Xb1it:±.tf&iZih* 
Nmbyy=Jx^M7tiXl/M8i:. M8iz^J:d 
£. byy~;x?M2t5Z.TfM4 iz&mzWfc VXi>£ 
\\ byy¥x?M2til:XfM8<r>y— Mi. 351 <Oi! 
JfA73lN^^$n.-C*5 0. h^y> ;: X^M4t5«tt/ 

M7«y-Hi m2^>mmxij v iNizmmsnx^ 

■i>. byy*JX?M7t$£TSM8ii, 4yrt—5<r>XA 

yfymyhA' (Mllf. A>(A-7t-7yxNl 
r^-f xfc J: i/o— t-7yx PlfA'^( xizmm 
LX) **t«vtl^T«>. ^)<-^v)AAtf, -f 

y-HAfcitxy-HBcoi^^^y h$it^ft-f-(i, 
y^'-^^iEaicX'f >yf-y^-r^,^ fci^Sfc-r 

[0 0 50J19I1 mMAXtfS -VA&XlfBlzm 

^y7?^/Kt, HttfiM§l«2. nmbyy-Jxfc 
ltiXX/c 2lz£~>x&i$.£ix&W.ffi.Sy-< l z. 
P-Y yj&Hfctt $*vc v > I. PM h y y Vx ? m 9 J; tXM 
1 0$r(ii.TV^. 

[005 1 ] h7y^X^M9«i:. h7yy'X^MlS: 
SaxSmgK$rh7/^L, byy-Jx^MlOit. by 
y i JX?M.3*mixZ>mm.*byv7-?h. b^yiSX 
?M9*mihWfflt. WSi$.y-lzJ:->X$y-Zti 
Z\<OZt£>0. byyi?X9V[\ Oi3it/C22:ji 

->xwx%nmt, mmxftwziby-?7L. b^y 
ax ?)«.y x- ? <n^.mizn uEmzfo ftwuutet* 

^Wfcbyyi>X?\ IHZI? I 2lz£r,XMj8.Ztl2> 
CMOS-^ yy\'-^2riBK-rso{c+^A#^Os >- 
y^xy KiO{iJ77«ffi£l^$-«i:-l» . 

[0052] — ^mmx-it. uoi-yy b^mmm 

ji>^y?Z*yiz?2,zbX\ y^v-i/yfomtttm 
*MU-tZ> Z\ t tMffiX'bZ . * LT , A*H3*&»&.& 
fcHW^TW* ± a (cA7jm#& y-T- y/tS Cl i: 

ifi. UiUm^L^K z^ztzmR-tztzMzms 
x-7f;Ltzm<7)\s^jui/y?t,zy-7- 4 y-?ffifo*mttz 

hcr>£, mi 0tc^„ 

[0053] y-y- 4 yy\±. y-y- A y?X7)G\z& 
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teSJiiy-y* yymmzxix. mwztiz. y- 

y-f >-yfiWW<75i§-£. W^Uv-^liT^y-r y 

m^zmiZ-tz. y-y* yrm^tfu-oms. v 

■[0054] AJ) I N*3 it/ ! I N(i, Ztl^ti. NS 
h^yyX^Ml 2i3it/Ml 3£tf-LT, h^V^'X 
^M2i3j:t/M4C0y-ht^$ixTV^. b7>y 

x^m i 2&£x/m 1 3oy- h(±. y-7M vyA^j 
atj tsaa $ *x^t^ y^yfrh trnth . 

[0055] Nlh^yy'X^MlKi. /77yHg 
ndi:, YvV i JX9M2i5iilfUA<r>Y\y^yiii.lf 
byyiSxfC lHi:V : C2cr>V-X^.cr,^y^ Vt 

vmizmmzixx^z . hyy ; jx?Mi l^y-h 

y-y* >y*.jjGi,zmmztix^&. u-?x. y 
— y -r vyftww f ^ y^x 9 m i i (i^r 

i tf£lttgtB8 £ y 7 *7 > F LT . .Hifcte** 
[00 56] ^A'-^f 7 yy'x^ I lfcitfl 2<D 

y-Mi. <e?>y-i-a*y-y4 y7AJ}Gizm%tzti 
d«f^$ii.Tv^. y-y yyfi-^*^Wio^ N 

>grr& . ckjdc: fci 0 . i^Uv-^aM y?y * y 

[00 57] Pih7yy'X^G2(l y-KB£t!fci|& 
y vddtOffllzmffiZtl. PSh7>y'X^G2 

<7)y- nay-y yyAJiGizmmzixx^z. y- 
y>f yfrn^tf^joms. h7>-yx^G2(M7i: 

W^^7^<7)t6f^(cfsr^^ts.{r§=3rvv y 
-x 4 >-yfi-?#o-cD%£\ h 7 yy'x^G2(i*y 

^ixicio. ^-h7y7+, y-y* yyft-^-^r 
? y -f ytc-r & t ^ fce^ -6 jiasnpKAiKoia; l v * 

[00 58] 121 lit. mi Oiz^LfzU^V-^y^co 

WOfcftfc:. «*S«ffVdd«:i StfyWMcU A* I 
N&J:l/! I NT<0A*«#OiSaWi4 . 5jKrt-McL 

fc. ( a ) (cs^«3»i % y-y yyAjiG^et^^ 



asy--r >r ^yft-^siy. ( b > a 
i NtJiv s i mzmteztL&w§m%A?>m*Tzm. 

-T. (c) icScf&Jgli. y-FAt5.fctfBicSUU>y 
yy'^^Ml 0&£1/C2CD}!U'< >l,zmi-f&m2m 

m-h4>^-?ii&xv : i2<?)&-) : it*m-. 
[oo59] m®mz\±7-T << >yft^*o-K^ 

7*a'7*Jj:t^lMtt«Mil»t:«S[3& t atft^:^. hyyf 
X?Gl&£X/G2itt>iZ%:&<DX\ V—Xy*UV 
coy-HAfcit/B, ^r^mc^2£7)K^tB73{i:. 
5-<>-vddc0fl£EVddt'S>l>. -fyK- ^OttiTJ 
ty T^^hoo-^McSrS. 

[0060] y— y -f yym-*fa*> w u</uzx^ -y y 

>-y-T€.i:, h^yy'x^Mll. M12fej;i;M13 
fcM-ytefc o . ffl*iA73fi-^^ wow^y h Ltzrn^ 
*\ y-KAfcBtcora^^t-t-s. Z.tlh<r>J-Y<r> 

m&u^Mt\ u-mmu^fUx'^aisx^ 3 f x 
'\4%mi<"<ji'X'i±i o#)i>bX't>*) . 4. 5* 

;p h A*S-9««t» LX fcis i * 7 tf/P 

^14^)Ubco. n-f^aKy|/T'(±l5i</Phc7)tB^U 
^ixJS. ^yA-^i l&Xlfl 2 

zmmtx. o~i 5*:;uh<7)^tfosAi®^mafcH^ffi 
[0061] y— y >-yft-^*«n-K;nr-Mi» t . 

[006 2] dtL^>cOCli:^J:0. y^^V " 
L•CJt!KWiSv^mffiA*fi■^^^^3^TAlti : 3:«ffiv'7 F 

iizm-&$t?mmim< . t tc i 0 . a^ i^rn 

0-7^7 * -vyxjiii f y y isx? zm^xmmzti 
xi>*<. mttf. ±mmmisimz±',ximzii& 
mk<om^-ms.uK/ut „ r^y * y? h y ?^f^x 
rwfflco^y yy7^ k^^a'^^s^iek 

[0063]112li, LCDh*7'f^l/;>Q-? 
X^y?-7x'fXtSlBEU'<;l'y7^^ttl.A 
MLCDcomfi^lSr^-riaT'*)S. CliOAMLCD^ 
y | Jy'y^^ l Jy'J3yTFTH7'( AJ:^- L , ±15^ 
K"!HLfc J: a ttmilzi hWlunvK^y? bote 
m&Jyf-y^Jxtt'th. 

[0 0 64] AMLCD$IJf$Xl^y- VU—f Xfffflg^ 

ii-g. . mx. if 2 ~ 3 tf/u f y-ofi^-^'y ar 
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CO 0 6 5] ia^t7tHSSCT<7)LCD h'5-fA'il/? h 
<T t . *C fc{± PIT F T ATI b 5 iXi^ 

C0066] lai 2^-ridic. -f^^-^i-xin 
1 2tc^-rTFTh7yvx^(i0ij^fcf £<oh 

[0067] y±izW<fi:£ o (c. 

-A7^n7|i, h9>^X^Mlt>«tlXM2, Sr^tf 
lzh ; 7>> ! A?M3i$£XJ : M4$:ffiz.Xi<^&. HK)A^ 
INKJ:tf ! IN(1 h^>'>''X^M2fc < tt/M4c0t' 

M 3 W K U -Y y i5 J: IX h 9 > V X ? M 4 tf) V - X ifiWfit 
^fiX\^J-YBi)>hY ; yy'Jx9M\cr>y~hi,Z^ 



[0068] 
[Bliif<0fB[**»ifl] 

[01] «ffK^7^i:t-C»f^U#-&. &*QOSJ 
<7M >y \*- 9 <r>\°i8&mxh h i 
[02 ] 0 1 tfW yA'-^^'f -/^-y^WttSr^-r^ 

[H3] m£EU^>-7^i: LTffiffl$iX#l>. &*nf) 

*S<0 V-^7tn7f) |IJ8H2I"C#> & „ 
[06 ]'*5HBOflS 1 co|ISS^ffi^<S^-rs \"<jVis-7 

9<nwmtmwmx't>h, 
commmx-hz. 

[08] *«%0*3<^at«*»riW4P^^7^ 

[09 ] *|fflHO»4 c7)HMWIS:««-rS 1/^x7^ 
^0SS0TS>-S». 

[0io] *fKB<oais5<^afcM*»riw-&^w^7 

?<7>|5|g&0T&.g>. 

[011] (a) ~ ( d) (i. 01 OtSL-fcl/^ 

[012] LCDF7-f^l/^hn^Xt>(y^- 
7 x -X-f ^.taE^/P ^ £ W-TI. A M L C D C0H 

H-T9 

M1-M13 h7yy^^ 
CI h7VyX^ 
C2 h-7>-^*X^ 

i l A y^—9 b 9 v^'x f 
12 ^fyA-^h^yy'x^ 

Gl hyy^^ 
G2 
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